The ladder problem. Consider the corner depicted in Figure 1 . We move the ladder by sliding endpoint A against the outer wall and the ladder itself against the inner corner C. The lines perpendicular to the velocity vectors at A and C intersect in the ICR I . The largest width used in the other corridor corresponds to the position where the endpoint B moves parallel to the second outer wall. In this position, the line perpendicular to the wall at point B must pass through the IRC I . As in [8] , we write m for u/v. Using the self-explanatory ratio chaining technique from [2] , we 
The desired length then follows from
The couch problem. This is illustrated by Figure 2 . Adopting the notation from [8] , let w < a ≤ b. Kinematic arguments as before yield the IRC I . Clearly,
Reusing the earlier ratio chaining result, we obtain
Hence m must be a solution of
so the desired length follows from 
The following argument similar to the one in [8] shows that the left-hand side of (1) has exactly one root in that interval. 
2 ) change sign twice, there are at most two positive real roots by Descartes's Rule of Signs.
The emergence of a sixth-degree equation may be surprising at first, but perhaps less so in retrospect: triangles in ratio chaining form a (discrete) "logarithmic" spiral in which multiplication by m occurs at every stage. Pythagoras's theorem doubles the degree.
For the three-dimensional problem, an original solution and observations about irreversible mathematics in moving a sofa can be found in [1] . Although not fully satisfactory mathematically, it is highly recommended reading.
A word of caution. Solutions to the couch problem, whether using calculus [8] , calculus and trigonometry [7] , or pure geometry (as in this note), have in common that they somehow rely on pictures. When the position of I with respect to C in Figure 2 changes, certain signs in expressions change. Here the end result l is not affected, but the motion of the couch is different in an instructive way, with reversals of the direction in which the couch slides against corner C (the details are left as an exercise).
The need for case distinction is typical of geometrical solutions based on pictures. Sometimes case distinction yields equal results, but it may also turn out differently, and oversights have been reported [6] . In the absence of general a priori decision criteria or case-insensitive methods, caution is recommended.
